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UNITED STATES PATENT OFFICE. 
JAMES C. WALKER, OF WA Co, TEXAs. 

RESUSCITATING APPARATUS. 

SPECIFICATION forming part of Letters Patent No. 587,891, dated August 10, 1897. 
: Application filed November 18, 1895, Serial No. 569,33, (No model.) 

To all Lyf.077, it in?taf conce7nt, 
Be it known that I, JAMES C. WALKER, re 

siding at Waco, in the county of McLennan 
and State of Texas, have invented a new and 
Improved Resuscitating Apparatus, of which 
the following is a specification. 
My invention is in the nature of a respirat 

ing or resuscitating apparatus; and it has for 
its object to provide an apparatus of this char 
acter which can be quickly attached to the 
patient, easily manipulated, and which will 
effectively serve for its intended purposes. 
With other objects in view, which will here 

inafter appear, my invention consists in an 
15 
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apparatus for the purposes stated, such as 
will be first described in detail, and then spe 
cifically pointed out in the appended claims, 
reference being had to the accompanying 
drawings. 
Figure 1 is a perspective view of my respi 

ration apparatus, showing the same as ar 
ranged for use. Fig. 2 is a similar view of 
a portion thereof, showing the first position 
and first treatment of the patient. Fig. 3 is 
a view illustrating a modified arrangement of 
parts, as will hereinafter fully appear. Fig. 
4 is a detail view of the adjustable support 
for the table, hereinafter referred to. Fig.5 
is a sectional view of one of the automatic 
ally-operated pumps. Fig. 6 is a vertical Sec 
tion of one of the vacuum-cups. - Fig. 7 is a 
perspective view of the table; and Figs. 8, 9, 
and 10 are detail views, hereinafter referred 
to. Fig. 11 is a perspective view illustrating 
my improved apparatus equipped with a dou 
ble-acting cam for operating the several pump 
and air devices, hereinafter referred to; and 
Fig. 12 is a view of a portion thereof, taken 
practically on the line 1212 of Fig. 11. 
In the practical construction my resusci 

tating or respirating apparatus comprises a 
framework, preferably of six uprights a a? a, 
nine cross-pieces a, a, a, a, and a, and 
eight end cross-pieces a, which are formed 
together, as shown in Fig. 1, and may be either 
hard wood, metal, or both, as may be best 
suited for the purpose. 

b b and b' b' are ellipsoidal-shaped stice 
guides, which have a thin inner edge-say one 
eighth of an inch, increasing in thickness to 
one-half or three-fourths of an inch, as may be 

required to give strength for the purpose here 
inafter stated--such guides being rigidly fixed 
at their outer edges at the middle of the cres 
cent to four tubes b°, which move back and 
forth over four metal rodsb, which are rigidly 
fixed to the upright frame members a' and 
braced by four braces, two of which are rig 
idly fixed to the uprights a', while the other 
two are Secured to the frame members a. a. 
The tubes or sheaths b°are also held steady by 
two braces connected to the crescent guides, 
as shown. 
cc indicate sprocket-wheels which arefixed 

on axles journaled in cross-pieces a, a , a, and 
a', as shown, and both sprocket-wheels, by a 
suitable sprocket chain, are worked by the 
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crank c' on the upper axle c. The wheels c c, 
being the same size, work synchronously. On 
the sprocket-wheel axles, back of the wheels, 
are fixed four arms c, having small grooved 
wheels in their outer extremities which en 
gage with the inner edges of the ellipsoidal 
disks, which guides are half ellipses or ellip 
soids. In the lower set of ellipsoids the arm c 
scarce touches the crescent guides, whilein the 
upper set the arms press the disks nearly to 
the limit of their outward movement. On 
the backportion of the upper axle is held-a, 
sprocket-wheel c, which is connected by a 
chain with a sprocket-wheel c of one-half 
the diameter of wheelc, the axle of which is 
journaled in the cross-pieces a a and has a 
crank member connected by a rod c to a pis 
ton-shaft d of an air-pump d", which is held 
securely braced in position on the cross mem 
bers aanda, as shown most clearly in Fig.1. 
The pump d", the construction of which is 

most clearly shown in Fig. 5, comprises a 
body D, a piston p, the shaft d.of which con 
nects with the rod c. At the bottom the body 
D has a small valve-chamber p, in which is a 
slip-valve p', to which is connected a rod p', 
which passes into the body D and terminates 
in a head portion p, which is adapted to bear 
on an elliptical or other spring or cushion 
member p", the ends of which rest on the bot 
tom or base of the pump, for a purpose pres 
ently explained. p indicates an opening in 
theside of valve-box p", over which the slide 
valve p° is held to move, it being of a sufi 
cient size to cover the part p. From the 
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valve-box p of the pump dextends a rubber 
tube d, which leads to a casing or box d', 
hereinafter explained. 
On the inner end of the axle of the lowe 

sprocket-wheel c and disposed between the 
cross-pieces aanda is fixed a sprocket-wheel 

o 
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c, connected by a chain with sprocket-wheel 
c", the axle of which is journaled in the cross 
pieces a and a, as shown. The inner end of 
this axle has a crank connected by rod c with 
the piston-shaft d of an air-pump d', which 
is fixedly held in position by braces secured 
to the framing, as shown. The air-pump di 
is of substantially the same construction as 
pump d', (illustrated in Fig. 5,) and therefore 
need not be referred to in detail. 
From the valve-box of pump d' leads the 

rubber tubes did, which pass to the arm 
boxes or sheaths d' d', made air-tight, in 
which the arms of the patient are adapted to 
be held. A third tubed also connects with 
the valve-box of pump d', which joins such 
box to a vacuum-cup d', which is kept in po 
sition by a rod d, which is held to slide in a 
tube d and held to its adjusted position by 
a thumb-screw d, such construction admit 
ting of the rod d' being lengthened or short 
ened to size of patient. By referring now to Fig. 1 it will be seen 
that tube dhas an extension d', which con 
nects with a crank e on the end of axle c, 
which is made adjustable, as shown, so that 
it can be lengthened or shortened to suit the 
size of the patient. diindicates the leg-box, 
formed of wood or other material and made 
air-tight and of sufficient capacity to inclose 
the feet and legs up to the hips. To this leg 

- box, at the upper edge e', is fixedly secured 
a rubber.cloth adapted to extend around the 
body which is joined to a pneumatic tube e', 
which also extends around the body in con 
nection with the rubber cloth. This tube has 
two flanges or flaps of rubber cloth, one in 
ternale and one externale'. . The circumfer 
ence of the pneumatic tubes and the perime 
ters of both flanges are considerably less than 
the internal circumference of the box d, as 
clearly shown in Figs. 8, 9, and 10, in which 
e° represents the rim of the box, e. the rub 
ber cloth, and e the pneumatic tube. 
In Fig. 10 is shown the internal flange or 

flap, the external flap e, the pneumatic tube 
ei.e indicates the internal perimeter of the 
flap. 
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to extend inwardly from the tube, the inner 
By reference to Fig. 9 the flape will be seen 

circumference of which, being contracted in 
its natural condition, is shown in dotted lines. 
It will also be observed that the flap e' is at 
tached to about the middle of the outer body 
of the tube, the said flap e having its outer 
edge considerably contracted in circumfer 
ence from that of the tube. The flaps are of 
rubber cloth and made to contract and fit close 
to the hips and shoulders of the patient. 
The arm-boxes, before referred to, are simi 

larly made of Wood or other suitable material 

from the outer ends to the edgesee, to which 
(see Fig.1) are attached rubber-cloth portions 
which connect with the pneumatic tubesee to 
and are of sufficient capacity to inclose the 
arms and hands. These cases or boxes, as 
also the leg-box, are made with as little in 
ternal spare space as possible and may be of . 
different sizes to suit patients. 75 
The tubes e e are made to fit as close as , 

possible around the arms in the arm-pits and 
over a part of the shoulders, they being held 
in position by elastic lacings underneath the 
shoulders, as also across the breast, as shown 80 
by the dotted lines on the tubes in Fig. 1. 
The pneumatic tubes are made with flaps 

and in similar manner as described above for 
the leg-box, so that in these, as also in the leg 
box, when the air is compressed by the pumps 85 
the internal flap will be forced into the crease 
between the pneumatic tubes and the skin of 
the patient, and thus prevent the escape of 
the air from the casing or box. When the air 
is withdrawn from the casings by the pump, 9C 
the outer flaps will be drawn into the crease 
between the said tubes and the skin of the 
patient, and thus prevent air from going into 
the casings, whereby a partial vacuum and 
compression is alternately created in the said 95 
casings or boxes. 

Referring now again to Fig.1, it will be ob 
served that the outer ends of tubes b°b', up 
per set, are connected by short-links ff with 
leversff", which extend through apertures Ico 
in the ends of the studs ff (fixed to the 
main framing, as shown) down to the tubes 
below band linked thereto, as at ff. With 
the last-named tubes bare also connectedle 
versff, joined thereto by short links ff. io5 
These leversff pass down through aper 
tured studsff" and have at their lower ex 
tremities holes ff, through which the levers 
f'f'' pass, and when properly adjusted are 
fixed by the thumb-screws fift. The inner IIo 
extremities of the levers f'fare fixed to the 
vacuum-cups fif', adapted to be pressed 
against the sides of the patient, as shown in 
Fig. 1, which cups are connected by rubber 
tubes g g with the air-pump g. I5 

di indicates a supplemental or breast cup, 
which also connects with the pumpg by a 
branch tube g, running out from g', this lat 
terconnection being regulated by valve g. 
The several vacuum-cups are constructed I2O 

in the manner clearly shown in Fig. 6 and 
comprise a body portion k, made of glass or 
other suitable material, having one end open, 
which end is adapted to be applied to the body 
of the patient. The rim of the cup is fixed 25 
in or to a pneumatic tubek, from which ex 
tends internal flaps k'i' and external flaps 
k' k", Fig. 6. Close to the open end of the 
vacuum-cup is a sponge-electrodek, of one 
third less area than the opening in end of 13o 
cup, which is fixed on a copper base fitted on 
a copper rod k, which extends through the 
top of the cup and enters a tubek, and when 
in proper position is fixedly held by the 
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thumb-screw ki. The electrodes k" are con 
nected with the battery by means of the in 
Sulated stud. R, which enters the tube lic 
through a slot and which is adapted to re 
ceive the battery-wire, the rod k" being also 
well insulated. The object in so providing 
a vacuum-cup, as shown, is for the double 
purpose of conducting electricity into the 
body of the patient and to prevent a very 
great bulging of the skin and flesh into the 
cup during the vacuum in the said cup, while 
at the same time the pressure of the vacuum 
remains unchanged. 

In Fig. 6 is shown the breast-cup d', similar 
to cup f", connected for ordinary use by rub 
ber tube do with the valve-box p° of the lower 
air-pump d. This cup dis held in position 
and connected to rodd, which slides in a 
tube d, (see Fig. 1,) and when properly ad 
justed is held fixed by a thumb-screw d15, and 
tube d being connected by rodd4 with the 
Small cranke, which passes through an aper 
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trode in cup f on one side. 

ture in the end of axle c, and held fixed by 
screwe', whereby the stroke of the crank may 
be lengthened or shortened, accordingly as 
may be required by the size of the patient. 

h, h', and h are Foradic batteries. One 
pole of battery h is connected with an elec 
trode at the base of the neck of the patient 
and the other pole to an electrode placed at 
the lower end of the spinal column or with 
the feet of the patient. One pole of battery 
h' is connected by a wire with a sponge-elec 

The other pole 
is connected to the electrode in the cup f10 
on the other side of the patient. One pole of 
battery his connected to electrode in cup d', 
and the other with an electrode under the 
body, as will hereinafter be more fully ex 
plained. m - 

ff indicate studs which are fixed to 
sheaths ll, (see Fig. 2,) which are held to slide 
on uprights a' and having each an aperture 
in front showing a scale of inches on the up 
rights, and when properly adjusted are fixedly 
held by the thumb-screws-l' l', such studs 
being braced, as shown, to the sheaths. The 
object of this last-described construction is 
to increase or lessen the movement of the 
lower extremities of the levers ff, accord 
ingly as may be required to suit the size and 
expansion of the chest of the patient. When 
the studs are disposed at the middle of the 
levers, (the upper studs ff being perma 
nently fixed at the middle of the leversff",) 
it is evident that so much movement of the 
upper end of levers caused by the ellipsoidal 
disks will cause a like movement of the lower 
ends of the levers. Such movement of the 
said ends of the lower leversiff is depend 
ent on whether the studs ff are placed at 
the middle; above, or below the middle of 
the levers f". If at the middle, the move 
ment of the lower extremities will be the 
same as the upper extremities; if above the 
middle the movement of the lower extrenities 

middle the movement of the lower extremities 
is less than the upper extremities. Hence 
it is evident the movement of the lower ex 
tremities of the leversiff can be easily ad 
justed to the patient. 
g represents an exhaust air-pump worked 

by hand separately from the apparatus and 
which is also connected with the vacuum 
cups d' and f' by rubber tubes g, g, and g, 
the object of which is to keep a continuous 
vacuum in the cups, except as may be varied 
in cup d', which is adapted to be cut off 
from the pump g by the valve g. (See Fig. 
1.) Cup dis also connected by tube do with 
pump d, the object of this connection being 
to make the vacuum and compression in cup 
di synchronous with cups ff0, if found ad 
Vantageous. - 

In Fig. 3 is shown a modification of the 
mechanism shown in Fig. 1. In this latter 
construction instead of using the ellipsoid 
disks bb'ellipsoidal cams B B are provided, 
and instead of the tubes b being fixed to the 
disks, as shown in Fig.1, small grooved wheels 
are fixed at their inner ends, which play 
against the cams, and thus by the movement 
of the cams the tubes bare moved back and 
forth, as before described. 

Spiral springs mare provided to keep the 
tube and wheels in contact with the cams 
and also to relieve the levers f'f' from the 
strain of this movement. 
In Fig. 2 the drowned patient is shown on 
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the table O (the construction of which is most clearly shown in Fig. 7) with his back upper 
most, his forehead resting on the low cushion 
m and his face protruding in the opening in, 
his chin resting on the edge of the opening 
n", which will serve to keep his mouth and . 
throat open, and with the cups d' and fo 
placed against the body, as shown, the table 
being considerably elevated at the foot end. 
At this time none of the cups are connected. 
with the pumps d and d, but a vacuum is 
produced in all by the pump g. 
time the cups fift are moved laterally by 
the levers ff and alternately press in and 
pull out the sides of the patient, while the 
cup di moves slightly and synchronously with 
cups ff0-i.e., when these cups fpull the 
sides out the cup d', through the medium of 
the lever d' and cranke, pulls the back up, 
and when the sides of the patient are pressed 
in the cup d' presses downward, so that this 
movement will expel all the water out of the 
lungs and stomach of the patient. When 
this is accomplished, the cups are loosened 
and the patient turned over on his back, as 
shown in Fig. 1. His arms and legs are then 
quickly placed in the arm and leg boxes or 
sheaths above described and the same con nected with the pumps d' and dby the tubes 
d?, d, and d", after which the cups fift 
are replaced on the sides and the cup d'on 
the chest of the patient. The table is then 
let down to a level with the stop-knobs nm, 

is greater than the upper, and if below the the air is exhausted from the cups, and the 

O 

At this 
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ellipsoid guides connected with the arms c, 
so that such arms (or the long axis of the 
cams) will continue to work at right angles, 
and thereby when the upper ellipsoid guides 
are widest apart the lower ellipsoidal guides 
will be to their closest or drawn-in position, 
as clearly shown in Fig. 1, it being manifest 
that practically the same operationis effected 
by using the cam devices B B and the ad 
justing parts connected therewith instead of 
the ellipsoidal-guide construction. . . . . 
: It should be stated that in practice the. 
pumps d' and dare so arranged that they 
will respectively begin and end their stroke 
at the same instant by a proper adjustment 
of their cranks, so that the piston of the pump 

the upper horn of the right disk, while the 

25 

ingsit will be apparent that the expansion of 
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d' will begin to descend as the small wheels 
in the arms c come in contact with the -up 
per horn of the ellipsoid guides, (the right 
arm cin upper guide comes in contact with 
left arm c' comes in contact with the lower 
horn of the left guide,) such piston contin 
uing to descend until the arms in the upper 
guides reach the center of the disks exactly 
opposite to the tubes bb. As the arms reach 
these horizontal points the aforesaid piston 
will begin to rise and will complete its move 
ment as the arms pass from touch of the up 
er crescent disk. Y . 
By following the arrangement of the sev, 

eral parts as described on Fig.1 of the draw: 
the upper guides through the several levers 
and cups expands the chest, while the expan 
sion of the lower guides forces the upper end 
of the leversiff outwardly, and thereby 
causes the lower extremities to move in 
wardly, thus compressing the chest-natural 
breathing. The pumps d' and dacting syn 
chronously with the guides when the chest is 
expanded compression of air is produced in 
the leg and arm boxes, thus causing the blood 
to flow therefrom to the trunk of the patient, 

45 and when contraction of the chest takes place 
the said pumps d' and d cause a partial 
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vacuum in the leg or arm boxes, and thereby 
draw the blood from the trunk into the ex 
tremities, and again when expansion of the 
chest takes place compression of air in the 
leg and arm boxes occurs and again forces 
the blood into the trunk, thereby tending to 
produce natural circulation, the electric de 
vices used in connection with the circulating 
devices described naturally aiding to produce 
a successful result of the operations stated. . 

Referring now again to the pump devices 
d'ord, it should be stated that when the pis 
ton is up the spring p', by means of the head 
p' on the small rod p, pushes it up. This 
draws the valve p' over the opening p and 

65 

shuts out the passage of air through the said 
opening p", so that when the piston starts 
down the air in the pump is forced through 
the rubber tubes into the leg and arm boxes, 
and thereby produces the compression of air 

587,891 
therein, before mentioned, until the piston 
reaches the head p. of the rod p", which is 
then forced down and the opening puncov 
ered, thereby permitting the compressed air 
in the arm and leg boxes to return and es 
cape to outer air. When the piston starts up, 
the rod pit is also forced up by the springp' 
and draw-valves pover the opening p". The 
piston then draws the air through the rubber 
tubes out of the boxes and produces a partial 

75 

vacuum, as stated, until the piston passes. 
the opening p. The air then rushes through 
this and the tubes and produces an equilib 
rium in the arm and leg boxes, thus produc 
ing alternately as the ellipsoid disks are 
moved compression and rarefication of air in 
the leg and arm boxes. The movement of 
the pump-pistons is caused by the rods c, 
and which are linked to the cranks on the 85 
inner ends of the axles of the small sprocket- . 
wheels c and c, which are half the size of 
the main wheels c and c, as before stated, 
and are so geared that half the revolution of 
c' and c' will produce a complete revolution 
of the small wheels to cause the reciprocal 
thrusts of the pistons. 

It will manifestly appear by referring to 
Fig. 1 that as the revolutions of wheels c and 
c correspond and synchronize with the revo 
lutions of crank c' the lower disks by means 
of the wheels c and c are made to synchro 
nize with the upper disk, though set at right 
angles with such upper disks, so that when 
the upper disks begin to expand the lower 

95 

Ioo ... 
ones begin to contract in the manner here 
tofore described. * 
The table for the patient, the construction 

of which is most clearly shown in Fig. 7, has 
permanent legs m 'm' and adjustable legs m' 
m, which are longer than legs m' and which 
pass through the lugs 
to the table. Attached to the legs mare 
spring-ratchets in n, which pass through the 
lugs or ears mim, by means of which the foot 
end of the table may be raised to any desired 

or ears imm, secured 

Ios. 
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height and so held by the ratchets. Inn are : 
knobs on which the table may rest to make 
such table on same level as legs m'. m. indi 
cates a low movable cushion over which the 
forehead of patientis adapted to rest. n indi 
cates an opening or slit cut in the table of 

IIs 

sufficient size to admit the face of patient, .. 
with his chin resting on the edge of said open 
ing m'. This will open his mouth for escape 
of water, the incline of table also placing the 
throat and chest in the best position for the 
escape of the water. . . 

. . In Fig.11 I have illustrated a simplified 
construction of my apparatus. In this con 

20 

i25. 
struction but a single cam member B is used, 
which is of elliptical shape and provided with 
a flanged peripheral member B. Such can 
be made fast to the crank-shaft c, which 
shaft has a main sprocket-wheel c which is 
geared with a smaller sprocket-wheel con a 
shaft 'c, held below the shaft c, journaled 
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on a supplemental frame-section c', which 
shaft chas connected alternately-projected 
crank members.c and c', one of which, c’, 
connects with the breast-cup-operating rod 
d?, while the other, c', connects with the pis 
ton-rod of the pump d, which in the present 
construction supplies and exhausts air from 

IO 
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the leg and arm boxes, as clearly shown in 
the drawings. The side cups are operated 
by the oscillating rods f", which have their 
upper ends connected to the reciprocating 
plunger-rods b, to the ends of each of which 
are secured a pair of roller-guides b b, 
which project and fit inside of the cam-flange 
and a single roller-guide b, which bears on 
the periphery of such flange, as clearly 
shown in Fig. 12. By this construction it is 
manifest that the plungerb'b' will be moved 
uniformly outward as the shaft cis revolved, 
and such operation will serve to act upon the 
pump and the cup - operating devices in a 
manner clearly understood by reference to the drawings. . . . . . 
From the foregoing description, taken in 

connection with the accompanying drawings, 
it is thought the complete operation and the 
advantages of my invention will be readily 
apparent, it being understood that many 
changes in the details of construction may be 
made without departing from my invention 
and the scope of the appended claims. 
Having thus described my invention, what 

I claim, and desire to secure by Letters Pat 
35 
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ent, is 
1. In an apparatus for the purposes stated, 

a supporting-table having fixed supports at 
one end and adjustable supports at the other 
end, and having an opening near the fixed 
supported end to receive the mouth and nose 
of the patient, kneading devices to engage 
the sides and back of the body, said devices 
having means for drawing the sides or back 
outward as they are pulled outward, and a 
single operating mechanism for the sides and 
back kneading devices, arranged to operate 
the said side and the back kneading devices, 
alternately in opposite directions as specified. 

2. In a resuscitating device, the combina 
tion with the main frame, the kneading de 
vices for applying pressure to the sides, said 
devices having rods f', of the pivotal rods f 

and means for oscillating such rods f sub 
stantially as shown and described. . . . 

3. The combination of the kneading-cups. 
f', having rods f', the main frame, the ad 
justable bearing l, the rods f' and means for 
oscillating such rods as specified. 

4. The combination with the main frame, 
the cups ff0 having rods f9 and the cup 
d having rod d, an operating-shaft having 
cam mechanism, pivoted rods foonnecting. 
such mechanism with the rods f', said shaft 
having a crank member connected with the 
rod das specified. 

5. The combination with the main frame, 65 
the kneading-cups and levers, the arm and 
leg boxes and the pumps connected there 
with, of a drive-shaft, the sprockets and 
chains and the sliding devices and levers con 
nected therewith, crank members operated 7o 
by the sprockets connected with the pumps, 
the sliding devices and levers being con 
nected with the kneading-cups and levers 
and a rotating means on the drive-shafts for 
spreading and contracting the slide devices 75 
all being arranged substantially as shown and 
for the purposes described. 

6. The combination with the kneading-cups 
and levers for operating the same, the air 
tight leg and arm boxes or casings, and the 
pumps for producing alternate compression 
and exhaustion of air therein, of the operat ing-shafts, the ellipsoidal slide-guides, the 
revolving arms carried by the shafts, the 
arms of one shaft operating alternately to the 
other, the sprocket-and-chain connections 
joining such shafts, a crank-shaft connected 
to each pump and geared with the operating 
shafts and oscillating lever-arms connected 
at one end to the slide-guides and at the other 
to the kneading-cup levers as set forth. 

7. In an apparatus for the purposes stated, 
the leg-boxes having flexible extensions e, 
pneumatic tubes e attached to the ends 
thereof and the internal and external flexible 95 
flapse'e secured to such tube e all being 
arranged substantially as shown and for the r 
purposes described. . 

- JAMES C. WALKER. Witnesses: 
WALTER W. FoRT, 
GEO. W. HENDRICK. 
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